(high virulence) endotoxin-containing preparations (ECP), but that the lysine content was higher in strain 2308. In a preliminary report (Kellerman, Foster, and Badakhsh, Bacteriol. Proc., p. 124, 1967), we noted that 15 amino acids were present in the cell wall as well as in ECP. In both of the latter studies, thin-layer chromatography (TLC) of acid hydrolysates revealed an unidentified component which reacted strongly with ninhydrin. The present paper extends our previous observations. MATERIALS AND 
Many investigators have studied the chemistry of Brucella cells and their fractions in an effort to understand existing strain differences in antigenicity and virulence. The results of most of these studies are included in various reviews and monographs (8, 11, 15, 24) . Detailed (6) extracted an immunogen from B. abortus cell walls which contained eight amino acids, glucose, and glucosamine. Badakhsh and Foster (2) (high virulence) endotoxin-containing preparations (ECP), but that the lysine content was higher in strain 2308. In a preliminary report (Kellerman, Foster, and Badakhsh, Bacteriol. Proc., p. 124, 1967), we noted that 15 amino acids were present in the cell wall as well as in ECP. In both of the latter studies, thin-layer chromatography (TLC) of acid hydrolysates revealed an unidentified component which reacted strongly with ninhydrin. The present paper extends our previous observations. MATERIALS AND (Fig. 1) . After development in xylene for 30 min, the plates were air-dried. One section was sprayed with ninhydrin, a second with phosphomolybdic acid, and the third with anisaldehyde in sulfuric acid. Glass shielding was used to insure that the desired indicator would be sprayed only on that section for which it was intended. After all three sprays had been applied, the plates were heated at 110 C for 10 min and the spots were recorded. Unsprayed plates were also viewed with ultraviolet light of 350 nm.
Dermal toxicity of ether extracts of cell walls for rabbits. The ether extract of cell walls was mixed with sterile distilled water (1: 1, v/v). Ether was removed by passing nitrogen gas through the mixture, and twofold dilutions were made of the remaining aqueous material in water. Intradermal injections were made of 0.1-ml amounts of each dilution in horizontal rows randomized on three rabbits (13 15 -cm column for the basic amino acids. For total analysis, 0.5 ml portions of the samples were pipetted onto the columns. Column packing was styrene, and chart speed was 0.1 inch/min (0.25 cm/min). Identification was made by a comparison with known amino acids. Short column: (1) lysine, (2) histidine, (3) NH3, (4) arginine. Long column: (5) aspartic acid, (6) serine, (7) threonine, (8) glutamic acid, (9) proline, (10) glycine, (11) alanine, (12) valine, (13) isoleucine, (14) leucine, (15) (Fig. 3) .
In addition, a component with the same Rp value as o-phosphoryl ethanolamine was detected by TLC of hydrolysates of cell walls and ECP of strain 2308 but was not detected in similar preparations from strain 19A. Strain 2308 also had a slightly higher nitrogen content (Table 2) strain 2308 cell walls and absent in three different lots of strain 19A cell walls examined by TLC. TLC of hydrolysates of cell walls which had been tagged prior to hydrolysis with 2 ,4-dinitrofluorobenzene indicated that phenylalanine was a terminal amino acid in B. abortus strains 19A and 2308, B. suis strain 1776, and B. melitensis strain 2500.
Carbohydrate analysis. On the basis of RF values and color of spots detected by TLC of cell walls (Table 3) , tentative identification was made of glucose, galactose, rhamnose, and mannose. Detectable differences in these components were not observed between strains 19A and 2308. Unidentified spots were also seen in ECP from B. abortus strain 19A and B. suis strain 3b. On the basis of colorimetric tests, 2-keto-3-deoxyoctulosonic acid, heptose, and dideoxyhexose are all present in cell walls and ECP of B. abortus strains 19A and 2308. Strain 2308 had more total carbohydrate and hexoses and less hexosamine than strain 19A.
Lipid analysis. As shown in Table 4 , as many as seven components were resolved in ether extracts of strain 19A cell walls when xylene was employed as a developer, but only five were resolved with ether as a developer. The same five spots were detected in hydrolysates of strain 2308 cell walls, and color intensity of the spots appeared equal. This study was made on duplicate samples from a single lot of cell walls.
In a separate study on ether extracts of another lot of cell walls, extracts were developed with xylene as shown in Fig. 1 (6) . There was no evidence of an extra component in hydrolysates from strain 2308 ECP when it was compared with 19A in the amino acid analyzer. Since a different substrate was used for TLC and since solvents for the amino acid analyzer differed, one might expect some differences in components. However, there was excellent agreement regarding the 15 amino acids detected.
Phenylalanine was shown to be a terminal amino acid in cell walls of the B. abortus, B. suis, and B. melitensis strains studied. If phenylalanine has an important serological role, this might help explain the close serological relationships seen among these Brucella species.
Ether extraction removed some lipids from the cell walls of strains 2308 and 19A, as might be expected. It has been observed in previous studies (J. W. Foster and R. Brown, Bacteriol. Proc., p. 95, 1967) that ether treatment of Brucella cell walls causes extensive breakup. It is speculated that one or more of the lipids extracted is essential to maintaining the morphological integrity of Brucella cell walls. The lipids extracted also may be partly responsible for toxic reactions observed in rabbit skin and ascribed to Brucella endotoxin, but it is not certain that some small amount of endotoxin might not be contaminating the ether extract. As little as 0.01 ,ug of endotoxin caused a rabbit skin lesion in some experiments.
